ABSTRACT -Psychosocial adjustment and premorbid personality are two factors that are frequently studied in order to elucidate the etiopathogenesis of schizophrenia. Premorbid adjustment alterations and personality disorders (principally those of the schizophrenia spectrum) have been considered vulnerability elements or have been linked with the early manifestations of a disease that is still underdeveloped (hypothesis of neurodevelopment).
Introduction
Considered from the point of view of the vulnerability hypothesis, the premorbid period of schizophrenia could be defined as the time in which the basic traits of vulnerability are manifested without the participation of the morbid process. This time period has been limited to that which finishes 6 months before the patient's first psychiatric hospitalization, first psychiatric contact or first evidence of characteristic florid psychotic symptoms (Cannon-Spoor et al. 1982) . Premorbid adjustment can be defined (Phillips 1953) as the degree to which a subject had fulfilled the appropriate expectations for his or her sex and age before the onset of the illness. Thus, subjects with poor premorbid adjustment would be those who failed to fulfill one or more of the goals of maturation before the onset of the disorder or who, if they did reach them, would do so in a period of life later than that considered to be the most appropriate.
There is extensive literature on premorbid adjustment relating to many important aspects of schizophrenia. In a combined study, Strauss et al. (1977-a,b) , Klorman et al. (1977-a,b) , and Kokes et al. (1977) extensively reviewed this. Using the Elguin Prognostic Scale, the first premorbid adjustment scale, Wittman (1941) aimed to offer an objective way to differentiate the process forms of schizophrenia from the reactive ones. It was subsequently observed that the usefulness of measuring premorbid adjustment was greater than first thought. Thus, it has been demonstrated that schizophrenics with poor premorbid adjustment have a worse prognosis and evolution (Strauss & Carpenter 1972 , 1974 , Evans et al. 1973 , Bromet et al. 1974 -a, Zigler et al. 1979 , Cannon-Spoor et al. 1982 , García-Ribera 1983 , McGlashan 1984 , Harrow et al. 1986 , Álvarez et al. 1987 , Bailer et al. 1996 , non-paranoid forms of the illness (Goldstein et al. 1968 , Zigler & Levine 1973 , Zigler et al. 1977 , Goldstein 1978 , more cognitive impairments (Addington & Addington 1993), more organic alterations (Quitkin et al. 1976 , Weinberger et al. 1980 , Williams et al. 1985 , Keefe et al. 1989 , Klausner et al. 1992 , Levitt et al. 1994 , and more negative symptoms (Keefe et al. 1989 , Fenton & McGlashan 1991 , McGlashan & Fenton 1992 , Kelley et al. 1992 , Addington & Addington 1993 , Levitt et al. 1994 , Peralta et al. 1995 , Bailer et al. 1996 , Larsen et al. 1996 . Strauss et al. (1977-a) consider that premorbid adjustment alterations can be a manifestation of vulnerability to schizophrenia or an early clinical manifestation, that is, an early phase or prodrome of schizophrenia. The link between premorbid adjustment and vulnerability to schizophrenia is also supported by other papers (Hartmann et al. 1984 , Nuechterlein & Dawson 1984 , Nuechterlein et al. 1992 . This possibility concurs with the neurodevelopment hypothesis of schizophrenia which proposes the existence of a non-progressive and early cerebral lesion whose origin could be both genetic and environmental. The behavioral and cognitive effects of such a lesion would gradually change as the nervous system develops and matures. In the immature brain, the functional effects would be subtle with relatively minor deficits, such as a reduction of both the affective response and sociability (poor premorbid adjustment). The psychotic symptoms become manifest only when the brain reaches functional maturity in adolescence (Murray & Lewis 1987 , Weinberger 1987 , Lewis 1989 ). Thus, the premorbid adjustment alterations would be the early, cognitive and behavioral manifestations of the lesion before the development of frank schizophrenia (Foerster et al. 1991) .
We would also add that the alterations in premorbid adjustment could be the manifestation of another disorder prior to the schizophrenia which may or may not be related to it, for example, a personality disorder. This hypothesis does not exclude the previous one. Family, adoptive and genetic studies have shown that the disorders of the spec-trum (mainly schizoid and schizotypal) are genetically related to schizophrenia (Kety et al. 1968 , Rosenthal et al. 1971 , Kendler et al. 1981 , Kendler & Gruenberg 1982 , 1984 , Baron et al. 1983 , Gunderson & Siever 1985 , Torgensen 1985 , Nestadt et al. 1994 , Kendler & Walsh 1995 . In addition, other authors (Arieti 1974 , M. Bleuler 1978 , Hogg et al. 1990 , Solano & Chávez 2000 have found premorbid personality disorders that differ from those of the spectrum and whose relationship with the schizophrenia is not a genetic one but rather one of a different type.
Several studies have suggested a connection between poor premorbid adjustment and schizoid and schizotypal personalities (Kretschmer 1925 , Wittman 1941 , Quitkin et al. 1976 , Kokes et al. 1977 , Zubin et al. 1983 , Nuechterlein & Dawson 1984 , McGlashan 1986 , Fenton & McGlashan 1989 , Dalkin et al. 1994 . However, very few authors have studied the connection between premorbid adjustment and previous personality experimentally (Jorgensen & Parnas 1990 , Foerster et al. 1991 . In our study, we have attempted to determine whether there is any correlation between premorbid adjustment and previous personality disorders of subjects with schizophrenia and, if this correlation does exist, to see which personality disorders it is related to and to study the degree to which premorbid adjustment depends on those pathological personality traits.
Method

Subjects
Forty schizophrenic outpatients were consecutively selected from different area I Health Service Centers in Madrid (Spain).
All of them fulfilled the DSM-III-R, DSM-IV and ICD-10 schizophrenia criteria. The inclusion requirements were the following: 1) to facilitate the diagnosis of the personality disorder, the patient had to be at least 18 years old, 2) for the respective diagnosis of adjustment and personality to be reliable, the maximum evolution period of the disease was limited to 10 years, 3) the acute phase of the patients had to be in remittance and there had to be no important overall impairment which could interfere with the interviews, 4) and finally, there had to be family collaboration. Only two patients refused to participate in the study. Five patients were not included due to significant overall impairment. Information was obtained from family members in all of the 40 patients chosen. All of the patients gave their informed consent to participate in the study.
The mean age of the 40 patients was 29+6 years and 22 of them (55%) were male and 28 (70%) single. The mean evolution time of their schizophrenia was 5+4 years. All the patients were receiving out-patient treatment at the time of the evaluation, but they had an average of 1.4+1.6 hospitalizations. Their schizophrenia was paranoid in 75% of the cases. Although this ratio of paranoia is high, it is quite representative of the total group of schizophrenics in our environment.
Material
Schizophrenia was diagnosed according to DSM-III-R criteria using the Structured Clinical Interview for DSM-III-R (SCID) by Spitzer et al. (1990a) . In a later review, we verified that they also fulfilled the DSM-IV and ICD-10 schizophrenia diagnostic criteria.
The Premorbid Adjustment Scale (PAS) of Cannon-Spoor et al. (1982) was used to measure premorbid adjustment. This measurement scale was developed to be used in research. It was designed to evaluate the degree of development reached in the different periods of the subject's life before the onset of schizophrenia. Therefore, the PAS evaluation is not focused on the onset of the illness, but rather on the development of the maturation process in different periods of life. The different areas of life (social, sociosexual, school, work and autonomy) were also analyzed separately.
To study the personality disorders, we used the structured clinical interview for DSM-III-R, personality disorders (SCID-II version 1.0) by Spitzer et al. (1990b) . This is a structured interview used to diagnose the full range of personality disorders of DSM-III-R. Based on the prototypical characteristics and the polythetic nature of the personality disorder criteria of DSM-III-R, we used a dimensional measure. This refers to the number or proportion of criteria that a subject fulfills from all the criteria of each personality disorder. It will range from 0% (subjects who do not fulfill any criteria) to 100% (patients who fulfill all the criteria defining a personality disorder). This system provides a quantitative measurement scale that can detect empirical relationships better than the qualitative results (all-or-none) inherent to the categorical systems.
Procedure
Once the cases were chosen, we applied the measurement instruments in the following order: 1. Clinical-diagnostic evaluation (SCID); 2. Premorbid adjustment (PAS); 3. Personality disorders (SCID-II). In every case, separate interviews were carried out with the patients and family members. The interviews with family members helped to increase the reliability of the retrospective data provided by the patients. When the answers of both the patient and the informing family member did not coincide, the evaluator weighed the validity of each source using his own clinical criterion and also counted on the collaboration of the patient's usual psychiatrist. To make sure that the data on premorbid adjustment and personality were not a consequence of the symptoms of the schizophrenic disorder, we emphasized that they always had to concentrate on their usual behavior before the onset of the psychotic symptoms.
It was verified that the variables followed a normal distribution, which made it possible to perform the following parametric statistical studies: Student's "t" test for comparison of means, Pearson's correlation between the variables, and stepwise multiple linear regression to estimate the premorbid adjustment variance produced by the different personality disorders.
Results
Premorbid adjustment
The mean premorbid adjustment for each one of the subscales is shown in Table I . On a continuous scale, the scores ranged from 0, corresponding to the best adjustment, to 1, which refers to the worst premorbid adjustment of the subjects. The best premorbid result is that occurring in childhood, with a progressive worsening during adolescence.
Previous personality
Of the 40 patients included in the study, 34 of them (85%) had at least one personality disorder. The most frequent premorbid personality disorders were: avoidant personality disorder (32.5%), schizoid personality disorder (27.5%), paranoid personality disorder (20%), dependent personality disorder (20%) and schizotypal personality disorder (12.5%). Greater details on premorbid personality disorders in schizophrenia are given by us in another paper (Solano & Chávez 2000) . The mean rates shown in Table II were found when we analyzed the dimensional data of the personality disorders. These data are the mean percentage of the total number of criteria for each personality disorder fulfilled by the group of patients. Premorbid adjustment and previous personality
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The total premorbid adjustment (0.23 + 0.09) was significantly worse (p<0.05 Student's "t" test) in those patients who had had any previous personality disorder than it was in schizophrenics with no premorbid personality disorders (0.41 + 0.18). Table III shows the correlations between premorbid adjustment and previous personality. Premorbid psychosocial adjustments in all the subscales, childhood, early adolescence, late adolescence, adulthood and general, are significantly correlated to the avoidant, schizotypal and schizoid pathologies. That is, the greater the number of personality disorders criteria that the patient has, the worse the premorbid psychosocial functioning.
According to categories, we see how the social premorbid adjustment and the number of traits of the avoidant, schizotypal and schizoid P.D. are well correlated. That is, the worst social premorbid adjustment is found in those patients with more avoidant, schizotypal and schizoid pathology. Scholastic premorbid adjustment is also related to obsessive-compulsive pathology of the personality, which means that as the number of pathological traits of this kind increases, there is a trend towards better adjustment in this area. An association also exists with behavioral disorder in childhood, as the higher the number of antisocial B criterion traits, the worse is adjustment to school. Premorbid sociosexual functioning is significantly correlated with avoidant, schizotypal and schizoid traits, that is, social sexual function was worse in those subjects having the most pathology of these kinds. There is a correlation with the histrionic pathology, that is, the greater the existence of histrionic pathology of the personality, the better the sociosexual premorbid adjustment. The premorbid adjustment to work and autonomy also have significant correlations with the avoidant, schizotypal and schizoid P.D. Regarding the total premorbid adjustment, we observed that those patients who have the most avoidant, schizotypal and schizoid personality traits are the ones who have the worst total premorbid adjustment. However, the greater the number of histrionic traits, the better the overall premorbid adjustment.
In our study, we could not find any association between premorbid adjustment and the traits of the dependent, self-defeating, passive-aggressive, paranoid, narcissistic, borderline and antisocial C personalities in the sample as a whole.
We also performed a stepwise multiple regression analysis. We considered premorbid adjustment as a dependent variable and each of the pathologies of the personality with a significant correlation as an independent variable. The analysis was performed to determine the capacity of the different P.D. to predict premorbid adjustment. With this procedure we added each one of the personality disorders one at a time to be used as predictor variables in order to discover their contribution to premorbid adjustment. We only included those variables which made a significant difference in the rate of determination (r 2 ) that is, those that meant a significantly higher predictor capacity than that given by the previous variables. Thus, the pathological traits of schizotypal and schizoid personalities account for up to 77% of the variance of the total premorbid adjustment in schizophrenic patients (Table IV) . All of the avoidant and histrionic personalities, which also correlate with total premorbid adjustment, do not add any more predictive value than that provided by the schizotypal and schizoid personalities. 
Discussion
The main methodological weakness found in this study is that the data was retrospective, so that patients and their family members could have been biased in their assessment of premorbid personality and adjustment due to the development of the illness. Moreover, the sample was somewhat biased towards patients whose illnesses had a longer duration since these patients were more likely to be in contact with the service than those who may well have recovered after a single episode of illness. However, this study also has certain advantages, as we used standardized definitions of personality disorders and structured instruments to assess premorbid adjustment and personality disorders. In addition, we used the information provided by family members to corroborate the data obtained in all cases.
Our results regarding premorbid adjustment are similar to those found by other authors using the same scale (CannonSpoor et al. 1982 , Haas & Sweeney 1992 , Schanda et al. 1992 , McCreadie et al. 1994 , Larsen et al. 1996 .
The results correlating adjustment and premorbid personality that we found are verified by several authors. Zubin et al. (1983) , in a review of several papers, found that premorbid adjustment in schizophrenic patients with schizoid premorbid personality was worse than in those who did not have this type of personality. McGlashan (1986) demonstrated a significantly worse premorbid adjustment in schizophrenics with associated premorbid schizotypal personality disorder than those not having this personality disorder. Seguí et al. (1986) related poor premorbid adjustment to previous schizoid and schizotypal personality disorders. These authors state that the social network is a support system that favors better premorbid adjustment, protects against disease and softens the effect of stress factors. If the most important trait in the subject's personality disorder is social isolation, this would favor poor premorbid adjustment and thus, greater vulnerability. Malmberg et al. (1998) found that those patients who had the most difficulty in maintaining close personal relationships were the most vulnerable to develop schizophrenia. Using a methodology which was very similar to that used in our study, Foerster et al. (1991) demonstrated a clear correlation between poor premorbid adjustment and previous schizoid and schizotypal P.D. in schizophrenic patients. Castle et al. (1993) found that schizophrenia in young males diagnosed with very stringently defined criteria is associated with premorbid maladjustment and the existence of personality disorders. They suggest that these premorbid disorders indicate a severe form of schizophrenia that they call the neurodevelopmental form. McCreadie et al. (1994) , find more schizoid and schizotypical traits and greater premorbid deterioration in schizophrenic patients than in their siblings. As we do, they find a statistically significant association between social premorbid adjustment and schizoid and schizotypal personality disorders. They emphasize the concept of "Neurodevelopmental schizophrenia" as a different form of the disease. These would be patients who show evidence of an alteration in development manifested as a personality disorder and in their childhood and adolescent social functioning. This malfunctioning in childhood and adolescence can be an early manifestation of the disease itself, or of a previous lesion that promotes the development of the disease and its symptoms. All the premorbid alterations of schizophrenic patients could be, as suggested by Jablensky (1998) and Jones (1998) , the result of a single underlying factor, for example, a neurocognitive alteration or early cerebral insult that worsens with neurodevelopment. With this hypothesis, it is assumed that the causes of the disorder act early in life, a long time before the onset of the disease. Young people who suffer schizophrenia, far from maturing socially with greater involvement and trust in others, already begin to suffer deterioration in their childhood and adolescence, which is manifested by premorbid adjustment alterations. After late adolescence, the form of presentation would be like a frank schizoid or schizotypal personality disorder which would end up developing into schizophrenia. In fact, as Goldberg & Schmidt (2001) show, the degree of shyness and a low level of sociability in childhood and adolescence are precursors of a permanent social dysfunction in the adult schizophrenic. Willinger et al. (2001) verify that the premorbid variables, among which the alterations of premorbid adjustment and schizotypal and schizoid personalities are included, are manifestations of a neurodevelopmental disorder that will eventually be manifested as a schizophrenic disorder. Jorgensen & Parnas (1990) found data that correlated premorbid adjustment and previous personality disorders that greatly differed from our findings. In their study, they found that poor premorbid adjustment was associated with the presence of previous histrionic and antisocial personality traits. The obsessive-compulsive P.D. was related to good premorbid adjustment and avoidant and schizoid P.D. had no relationship at all to premorbid adjustment. These differences are probably due to the different methodologies used, basically those used to measure the personality disorders.
It can be questioned whether the association between psychosocial adjustment and personality disorder is specific to schizophrenic patients. Since personality disorders are often manifested as interpersonal problems, it is not surprising to discover that the subjects who suffer them have more premorbid adjustment alterations than those that have no personality disorders, independently of whether they suffer a disorder of the associated axis I. It has been shown that suffering a personality disorder leads to poor psychosocial functioning (Zigler et al. 1979 , Drake & Vaillant 1985 , Casey & Tyrer 1986 , Bernstein et al. 1993 , Thaker et al. 2001 . This has been demonstrated in patients with affective disorders: the subjects having the worst premorbid adjustment are those who have a previous borderline P. D. (Fiester et al. 1990) . In obsessive-compulsive disorders, the existence of a personality disorder is also related to poorer psychosocial adjustment (Steketee 1990 ). Based on our results, we conclude that although poor premorbid adjustment has generally been linked to the existence of any type of personality disorder, in schizophrenia it is really related to one of the personality disorder groups that occur prior to the onset of the illness. It is precisely those personality disorders that are more closely related genetically to schizophrenia that cause the worse premorbid adjustment. In accordance with Cuesta et al. (1999) , schizoid and schizotypal premorbid personalities can increase vulnerability to schizophrenia. It is likely that vulnerability increases as the genetic load becomes greater. However, Carpenter (personal communication) considers that these personalities are not vulnerability factors, but rather that they are manifestations of the disease.
Together with the spectrum disorders (schizoid and schizotypal), we have found that avoidant personality disorder is also correlated with premorbid adjustment alterations. This could be explained by the fact that the three disorders (schizotypal, schizoid and avoidant) are considered to be elements of the same pathological continuum (Livesly et al. 1983) . On the other hand, it stands out that we have not found that paranoid personality traits, which are also representative of the schizophrenic spectrum, are correlated to premorbid adjustment.
It is also important that not all the pathological traits of all the personalities point in the same direction of premorbid adjustment. For example, the traits of the histrionic and obsessive-compulsive P.D. mean, although weakly, better adjustment in some areas. As Zubin et al. (1983) suggested, certain personality disorders may be considered as variables that act to prevent the disease.
